Abstract

23
A substantial body of evidence has correlated the human body burdens of some grown to adulthood and evaluated for the rate at which they learned an active-avoidance 32 response in an automated shuttle box array. Zebrafish developmentally exposed to 33 PBDE 47 learned the active avoidance paradigm significantly faster than the 0.1% 34 DMSO control fish (P < 0.0001), but exhibited significantly poorer performance when 35 retested suggestive of impaired memory retention or altered neuromotor activity.
36
Learning in the PBDE 153 group was not significantly different from the DMSO group.
37
Developmental exposure to 0.1% DMSO impaired adult active avoidance learning 38 relative to the sham group (n = 39; P < 0.0001). PBDE 99 prevented the DMSO effect, 39 yielding a learning rate not significantly different from the sham group (n = 36; P > 0.9).
40
Our results underscore the importance of vehicle choice in accurately assessing chemical supplemented with a commercially available salt (Instant Ocean®) to create a salinity of 89 600 microsiemens. Sodium bicarbonate was added as needed to adjust the pH to 7.4.
90
Zebrafish were group-spawned, and embryos were collected and staged as described by 91 Kimmel et al (Kimmel et al., 1995 Shocks could be applied at millisecond intervals and for durations specified in one file in R for this experiment. For each treatment, the data were fit using group linear 174 regression models and both slopes and intercepts for each testing phase were identified.
175
A group linear regression using LOESS smoothing (Cleveland, 1979) 
Results
195
The effect on survival from developmental exposure of zebrafish embryos to 1 uM PBDE significantly higher mortality than seen in non-exposed (embryo medium) embryos.
203
PBDE 99 significantly mitigated the mortality associated with vehicle exposure. 
Incidences of fish that learned to always or never avoid the unconditioned stimulus
226
The software control of the shuttle box trials was configured such that fish that 227 accumulated zero shocked time over 8 consecutive trials were automatically halted from 228 further testing and were learners. Similarly, fish that never shuttled to the non-shocked 229 side for 8 consecutive trials were halted from further testing as a humane endpoint and
230
were non-learners. The frequency of fish in these groups by treatment is summarized in 
Effect of developmental exposure to PBDE on active avoidance learning relative to
243 the sham control.
244
The effect on active avoidance learning in adults from developmental exposure to PBDE Figure 4 and Table   279 3) than the 0.1% DMSO group in both phases of the experiment. However, their initial the Shock period consistently and significantly more often at each trial (Table 4) than 287 the other treatment groups.
288
The PBDE 99 fish learned considerably faster than the DMSO group and faster missed without a multipartite approach.
330
The deterioration effect was especially strong in the PBDE 47 fish which never 331 achieved the final shock avoidance times that the control groups did, i.e., they did not Together, these performance aspects would suggest that developmental PBDE 47 337 exposure resulted in adult hyperactivity or memory deficits in adult zebrafish.
338
Hyperactivity and decreased thigmotaxis in adult mice and rats are known effects of 
